CARD CONNECTOR 

FIELD OF THE INVENTION 
The present invention relates to a card connector, and particularly to a card 
5 connector having a push/push type ejecting mechanism. 

BACKGROUND 

Card connectors for housing cards, such as PCMCIA cards (PC cards), are 
utilized in personal computers and the like. These card connectors typically include 

10 ejection means to eject the card, so that other cards may be used with the personal 
computer or the like. When a card is inserted into the card connector, it is undesirable 
to have a knob for ejecting the card protrude from the equipment in order to avoid 
inadvertent card ejection and to avoid breakage of the knob. For this reason, connectors 
with what is known as "push/push" type ejecting mechanisms are utilized, wherein 

15 during use of the card, the knob is pressed into the connector so as to not protrude from 
the equipment. 

U.S Patent No. 6,039,587 is directed to one connector using a "push/push" 
ejection mechanism. This push/push type ejecting mechanism provides a knob which 
is in a depressed position during use. The knob is caused to protrude by re-pressing it, 
2 0 when ejection of a card is desired. Ejection of the card is accomplished by pressing the 
knob, which is in a protruded position. More specifically, the push/push ejecting 
mechanism comprises a cam follower and a heart shaped cam groove. The cam 
follower is caused to be positioned sequentially at two predetermined positions, which 
are separated in the insertion/ejection direction of the card, by operation of the knob. 
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Thereby, the knob is capable of assuming a depressed position in which the knob is 
pressed in, and a protruded position, in which the knob protrudes from the connector. 

The knob of the ejecting mechanism is pressed when it is in the protruding 
position to eject the card. After the card is ejected, the knob is maintained in the 
5 depressed position and in this state, another card may be inserted into a card receiving 
slot. However, if the knob is accidentally pressed prior to insertion of another card, the 
knob protrudes to the exterior, that is, toward a user, in a state in which a card is not 
inserted. Since a card is insertable in a state in which the knob protrudes in existing 
connectors with push/push type ejection mechanisms, there is a possibility that another 

1 0 user may insert a card that he/she desires to use. Then, during use, if the user feels that 
the knob is in the way, he/she may press the knob in. Since the connector is designed to 
eject the card when the knob in the protruded state is pressed in, the card may be 
inadvertently ejected . Therefore, although it is not the intention of the user to eject the 
card, the card is ejected, which may adversely effect the operation of the computer. For 

1 5 example, if a computer controlled manufacturing apparatus es being used in an assembly 
line, then a problem, such as the cessation of manufacturing, may occur by inadvertent 
ejection of the card from the computer. 

SUMMARY OF THE INVENTION 
2 0 In one embodiment of the present invention, a card connector is provided that 

reduces the risk of erroneous ejection of cards during use. The card connector of the 
present invention has a card receiving slot for receiving a card and a push/push type 
ejecting mechanism for ejecting the card provided in the vicinity of the card receiving 
slot. The ejecting mechanism is provided with a knob and a stopper member. The 
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stopper member is rotatably mounted on the knob and configured to rotatably assume a 
first position, recessed from the card receiving slot, when the knob is in a depressed 
position, and a second position, protruding into the card receiving slot to prevent 
insertion of the card, when the knob is in a protruded position. 
• 5 - -. ' 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a plan view of an exemplary connector according to the present 
invention, showing a state in which a stopper member is recessed from a card receiving 
slot. 

10 Figure 2 is a perspective view of the connector shown in Figure 1 . 

Figure 3 is a plan view of the connector of Figure 1, showing a state in which 
the stopper member is protruding into the card receiving slot. 

Figure 4 is a perspective view of the connector shown in Figure 3. 

15 DETAILED DESCRIPTION , 

Following is a description of an exemplary embodiment of the card connector 
(hereinafter simply referred to as "connector") of the present invention with reference to 
the attached drawings. Figure 1 is a plan view of the connector of the present invention, 
showing a state in which a stopper member 32 is recessed from a card receiving slot 3. 

2 0 Figure 2 is a perspective view of the connector shown in Figure 1 . 

As shown in Figures 1 and 2, a connector 1 comprises; a main body 2, in 
which a plurality of contacts (not shown) are arranged, and card guides 4 and 5. Card 
guides 4 and 5 are C-shaped in cross section and are mounted on both ends of the main 
body 2. A plurality of contact housing apertures 20 (Figure 2), into which contacts of a 
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card 10 are inserted, are arranged in the main body 2. The card receiving slot 3, 
configured for receiving the card 10, is defined by the pair of card guides 4 and 5. 

The main body 2 is provided with a cam bar 6 for ejecting the card 10, that 
swings within a plane parallel to the drawing sheet of Figure 1. An end surface 8 is 
5 disposed at one end of cam bar 6 and is configured to abut a front end 10a of the card 10 
(Figure 1) to eject the card 10. The other end 18 of the cam bar 6 protrudes from the 
main body 2 and abuts the front end 16 of an ejector bar 14 of an ejecting mechanism 
12, to be described later. The ejector bar 14 is configured to cause the cam bar 6 to 
swing. Note that here, "front" refers to the direction toward the top of the connector 1 
10 in Figure 1, and that "rear" refers to the direction toward the bottom of the connector 1 
in Figure 1. 

Ejection mechanism 12 is a push/push type ejecting mechanism (hereinafter, 
simply referred to as "ejecting mechanism"), which is mounted on the card guide 4. 
The ejecting mechanism 12 comprises: an ejector bar 14 that extends in the 

15 insertion/ejection direction of the card 10 and may be formed by punching and bending 
a metal plate; a knob 22 mounted on the rear end of the ejector bar 14; a stopper 
member 24 rotatably mounted on the knob 22; and a tongue piece 44 mounted at the 
approximate midpoint of the ejector bar 14. 

The ejecting mechanism 12 alternately maintains the knob 22 in a protruded 

2 0 position (second position - shown in Figures 3 and 4) and a depressed position (first 
position - shown in Figures 1 and 2), by simply depressing the knob 22 repetitively. 
This is achieved by the engagement relationship between a heart shaped cam groove 1 1 
(Figure 4) which is formed on the outer side surface of the card guide 4, and a cam 
follower (not shown) mounted on the tongue piece 44. That is, each time that the knob 
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22 is depressed, the cam follower of the tongue piece 44 stops at either of a 
predetermined depressed position and a predetermined protruded position within the 
heart shaped cam groove 11, to perform positioning of the knob 22. The heart shaped 
cam groove 11 is of a structure known in the art, and therefore, a detailed description 
5 thereof will be omitted. 

The ejector bar 14 has an L-shaped bend at its approximate midpoint, and the 
distal end thereof is gripped by a pair of brackets 26 that protrude from the card guide 4 
so as to be slidable in the insertion/ejection direction of the card 10. The knob 22 has a 
rib 28 that extends in the insertion/ejection direction of the card 10, integrally formed 

10 therewith. The rib 28 is slidably held by a pair of brackets 27, which are formed 
integrally with the card guide 4. In addition, a slot 30 that extends in the 
insertion/ejection direction of the card 10 is formed in the surface of the knob 22 that 
faces the card guide 4. 

The stopper member 24 is substantially rectangular in shape and may be 

15 formed of a resin or other suitable materials. The stopper member 24 comprises a plate 
portion 32 that enters the slot 30; and a reinforcement portion 34 formed integrally with 
the plate portion 32 on a side edge thereof so that the two portions perpendicularly 
intersect. The stopper member 24 is rotatably supported on the knob 22 by a pin 36. A 
coil spring 38 (omitted from Figure 2) is hooked on an inwardly facing protrusion 40 

2 0 provided on the ejector bar 14 and a front end portion of the stopper member 24. 
Thereby, the stopper member 24 is constantly urged in the counterclockwise direction 
about the pin 36. However, when the knob 22 is in the depressed state, as shown in 
Figures 1 and 2, the stopper member 24 is pressed into the slot 30 by the card guide 4. 
The ejector bar 14 is constantly urged to protrude from the connector 1 by a coil spring 
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(not shown) hooked on the ejector bar 14 and the card guide 4. 

A cutout 42 (Figure 2) is formed in the vicinity of the rear edge of the card 
guide 4. The cutout 42 extends from the rear edge of the card guide 4, and is of a size 
capable of receiving the stopper member 24. When the stopper member 24 is housed 
5 within the knob 22 as shown in Figure 1 and Figure 2, that is, when the stopper member 
24 and the knob 22 are aligned, nothing impedes the passage of the card 10 through the 
card receiving slot 3. Therefore, the card 10 is capable of being inserted smoothly into 
the card receiving slot 3. The knob 22 shown in Figure 1 and Figure 2 is in a position in 
which it is pressed into the connector 1 (i.e., depressed). In this state, the card 10 has 

1 0 been ejected from the connector 1 . Therefore, another card 1 0 may be inserted into the 
card receiving slot 3. 

As described previously, when knob 22 is pressed it goes from the recessed 
position (shown in Figures 1 and 2) to the protruded position (shown in Figures 3 and 4) 
and vise versa. A card 10 will be ejected if knob 22 is pressed while it is in the 

15. protruded position. When knob 22 goes to the protruded position, stopper member 24 
rotates about pin 36 to a position protruding into card receiving slot 3, unless a card is 
present in receiving slot 3. Figure 3 is a plan view of the connector 1 of Figure 1 
showing a state in which the knob 22 is in the protruding position and the stopper 
member 24 is protruding into the card receiving slot 3. Figure 4 is a perspective view of 

2 0 the connector 1 shown in Figure 3. If the knob 22 is erroneously pressed while knob 22 
is in the depressed position, the ejecting mechanism 12 causes the knob to protrude to 
the position shown in Figure 3. Normally, if the knob 22 is pressed again from this 
protruded position, the card 10 housed in the connector 1 is ejected from receiving slot 
3. However, if knob 22 has been pressed from the recessed position prior to inserting a 



card 10, as shown in Figure 3 and Figure 4, then there is no card 10 in the card receiving 
slot 3. In this state, it would be possible to insert another card 10 into the connector 1, if 
the stopper member 24 was not protruding into the card receiving slot 3. Then, during 
use of the other card 10, the knob 22 would be in the protruded position. If the user 
5 were to press the knob 22 from the protruded position, the ejection mechanism would 
eject the card 10 during use thereof. 

However, in an exemplary connector 1 according to the present invention, the 
stopper member 24 enters the card receiving slot 3 to prevent the insertion of another 
card 10, as shown in Figure 3 and Figure 4. The cooperation of the knob 22 and the 

10 stopper member 24 will be described. If the knob 22 is in its protruded position, the 
stopper member 24 exits the slot 30 of the knob 22 and rotates about the pin 36 (Figure 
1, Figure 2) so that the rear end of the stopper member 24 enters the card receiving slot 
3 through the cutout 42 of the card guide 4. This is due to the coil spring 38, which 
urges the stopper member 24 in the counterclockwise direction. Accordingly, if the 

15 knob 22 is in the protruded state, the card 10 may not be inserted into the card receiving 
slot 3 preventing accidental ejection caused by erroneously pressing the knob 22 after 
inserting the card 1 0 while the knob 22 is in the protruded state. 

To insert the card 10 into connector 1, the knob 22 must be pressed in so that it 
assumes the recessed position shown in Figure 1 and Figure 2. Otherwise, the stopper 

2 0 member 24 will prevent insertion of the card 10. To eject the card 10 after use, the knob 
22, which is in the recessed position shown in Figure 1 (and Figure 2), is pressed to 
cause it to protrude. Then, the knob 22 in the protruded state is pressed in to eject the 
card 10. 

While the present invention has been described above with reference to an 
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exemplary embodiment thereof, the invention is not limited to the embodiment 
described. To the contrary, various modifications and changes are possible within the 
scope of the present invention. Accordingly, the scope of the present invention should 
be determined in accordance with the following claims. 
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